

















Painleve’hierarchy - Stokes ge-
ometry WKB $\mathrm{v}\mathrm{i}_{\mathrm{I}}\cdot \mathrm{t}\mathrm{u}\mathrm{a}1$
turning point .
- WKB , [T] , tuming point
Stokes geometry (Lax pair ) Stokes
geometry . ,
$P_{\mathrm{I}\mathrm{V}}$-hierarchy 1 2
, Lax pair Stokes geometry
.
, $P_{\mathrm{I}}$ $P_{\mathrm{I}\mathrm{I}}$ -hierarchy , [N][KKNTI][KKNT2]
. - $P_{\mathrm{I}},$ $P_{\mathrm{I}\mathrm{I}}$ -hierarchy
, Lax pair 3 .
, Stokes curve Stokes ([N]
), Stokes geometry
new Stokes curve virtual turning point






$(NY)_{2m} \cdot\frac{du_{j}}{dt}=\eta[u_{j}(u_{j+1}-u_{j+2}+\cdots-u_{j+2m})+\alpha_{j}](j=0,1, \cdots, 2m)$ , (1)
$\alpha_{0}+\cdots+\alpha_{2m}=\eta^{-1},$ $u_{0}+\cdots+u_{2m}=t$ (2)
($?n=1,2,$ $\cdots$ , $u_{j+2m+1}=u_{j}$ ). $\eta$ WKB






$(L)_{2m}$ : $\frac{\partial}{\partial x}\psi$ $=$ $\eta A\psi$ , (3)
$(D)_{2m}$ : $\frac{\partial}{\partial t}\psi$ $=$ $\eta B\psi$ (4)
$A=- \frac{1}{x}(\begin{array}{l}\epsilon_{1}u_{1}1\backslash ......\epsilon_{2m-1}u_{227\iota-1}1x\epsilon_{2m}u_{2m}xu_{0}x\epsilon_{2m+1}/\end{array}$ , (5)
$B=\{$
$q_{1}$ -1





$\epsilon_{j},$ $q_{j}$ $\alpha_{j},$ $u_{j}$ ( [T] ):
$\alpha_{j}=\epsilon_{j}-\epsilon_{j+1}+\eta^{-1}\delta_{j,0},$ $q_{j+2}-q_{j}=u_{j}-u_{j+1}$ .
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$[ \frac{\partial}{\partial x}-\eta A,$ $\frac{\partial}{\partial t}-\eta B||=0$ (7)
$t$ $(NY)_{2m}$ ( ) .




a $=$ ${}^{t}(\hat{u}_{0},\hat{u}_{1}, \cdots,\hat{u}_{2m})$ , (8)
$\hat{u}_{j}$ $=$ $\hat{u}_{j}(t, \eta)=\hat{u}_{j,0}(t)+\eta^{-1}\hat{u}_{j_{1}1}(t)+\cdots(j=0,1, \cdots, 2?n)$ .
$\eta^{-1}$ top term \^u $(t)={}^{t}(\hat{u}0,0,\hat{u}_{1,0}, \cdots,\hat{u}_{2m_{1}0})$
$V_{j}(u_{0}, \cdots, u_{2m})=0(j=0,1, \cdots, 2m),$ $u_{0}+\cdots+u_{2m}=t_{7}$ (9)
$\chi r_{j}$ $=u_{j}(u_{j+1}-u_{j+2}+\cdots-u_{j+2n\tau})+\alpha_{j}(j=0,1, \cdots, 2m)$ (10)
$t$ , \^ui,\iota -(t), 0 $\leq j\leq 2m,$ $k=1,2,$ $\ldots$
, \^u (t) Riemann (\^u (t) Riemann Ap-
pendix ).
, $(L)_{2m}$ $(D)_{2m}$ $(NY)_{2m}$ \^u ,
$A=A(x, t, \eta)=A_{0}(x, t)+\eta^{-1}A_{1}(x, t)+\cdots$
$B=B(x,t, \eta)=B_{0}(x, t)+\eta^{-1}B_{1}(x, t)+\cdots$
,
, $(L)_{2}(m=1)$ Stokes curve , Fig. 1.1(1) $,(2)$
configuration . , $(NY)_{2}$ 1 Stokes curve
$\Gamma$ 2 $(L)_{2}$ Stokes curve configuration .
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Figure 1.1.
$\Gamma$ turning point $\tau$ Fig. 1.1(1) , [T]
, Painleve’ (cf. [KT]) , double turning point
simple turning point Stokes curve . , Stokes curve
$\Gamma$
$\tau$ $(L)_{2}$ Stokes curve configuration
Fig. 1.1 (2) , turning point Stokes curve
.
( ) $\mathrm{P}\mathrm{a}^{1}1\mathrm{n}1\mathrm{e}\mathrm{v}\acute{\mathrm{e}}$ Stokes , Stokes curve
Stokes geollletry
, , “ ” ,
$\mathrm{v}\prime \mathrm{i}\mathrm{r}\mathrm{t}\mathrm{u}\mathrm{a}\mathrm{l}$ turning point new Stokes curve
, .
.
\S 2 , . \S 2.1 ,
virtual turning point new Stokes curve ,
, \S 2.2 [T] , WKB
, .
\S 3 . Q3 “Stokes geometry ”
, \S 4 $(NY)_{2}$ Stokes curv$r\mathrm{e}$ Lax pair $(L)_{2}$ Stokes ge-
ometry . $\mathrm{k}\mathrm{J}\mathrm{J}$ $\text{ }$ , virtuai turning
point new Stokes curve
. \S 5 , $m=2$ Lax pair Stokes geometry
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, , virtual turning point









$\frac{d}{dx}\psi$ $=$ $\eta A\psi,$ $\psi:m$ , (11)
$A=A(X, ?7)$ $=$ $A_{0}(x)+\eta^{-1}A_{1}(x)+\cdots$ : $m\mathrm{x}n\tau$
, .
$p(x, \xi)=\det(\xi-A_{0}(\begin{array}{l}x|\end{array}))$ , $\xi$ $p(x, \xi)=0$ (11)
, $\xi_{\mathrm{i}}=\xi_{j}(t)(j=^{\mathrm{I}}1, \cdots, m)$ $p(x, \xi)=0$ .
:
2.1. (i) $p(x, \xi)=0$ $x=a$ , (11) turning
point . , $a$ 1 simple turning
point, 2 double turning point . , $\xi_{j}(a)=\xi_{k-}(a)$
turning point type $(j, k)$ turning point .
(ii) $x=a$ type $(j, k)$ turning point ,
$\mathrm{I}\ln(\xi_{j}-\xi_{k^{\wedge}})dx=0$ (12)
$x=a$ , (type $(j,$ $k)$ ) Stokes curve . ,
${\rm Re} f_{a}^{x}( \xi_{i}-\xi_{L^{\wedge}})dx>0({\rm Re}\int_{a}^{x}(\xi_{j}-\xi_{k^{\wedge}})dx<0)$ , type $j>k$
(type $j<k$ ) Stokes curve .
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( 3 system) , Stokes curve
. , Stokes curv$r\mathrm{e}$ type
. 2 Stokes curve type $j<k,$ $k<l$
, ordered crossing point , non-ordered cross-
$\mathrm{i}\mathrm{n}\mathrm{g}$ point .
Ordered crossing point , Stokes curve , Stokes
.
. non-ordered crossing point .
[AKTI] , , virtual turn-
ing point Stokes curve .
$\tilde{p}(x, \xi, \eta)=\eta^{m}p(x, \xi/\eta)=\det(\xi-\eta A_{0}(x))$ , Hamilton
$\{$





$\mathrm{f}\mathrm{f}\mathrm{i}_{7^{\mathit{4}}}h\mathrm{R}$ bicharacteristic strip, $\mathbb{C}_{(x,y)}^{2}$
bicharacteristic curve .
, turning point bicharacteristic curve cuspidal sin-
gularity ( x- ) . , bicharacteristic
curve self-intersection point , virtual turning point . . , virtual
turning point Stokes curve , ( ) new Stokes curve
.
New Stokes curve Stokes . Stokes
, ,
;
1. virtual turning point .
2. type $j<t$ new Stokes curve type $j<k,$ $k<l$ Stokes curve
ordered crossing point , .
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3. new Stokes curve non-ordered crossing point ,
,
new Stokes curve ,
(cf.[AKTl],[AKoT]). 2. , ordinary
Stokes curv$r\mathrm{e}$ Stokes .
, (13) self-intersection point
, .




Fig. 2.1(1) type , 2 turning point $a_{1},$ $a_{2}$ Stokes curv$r\mathrm{e}$







1. , $c$ type $(1, 3)$ ,
${\rm Im} \int_{c}^{x}(\xi_{3}-\xi_{1})dx=0$
Stokes curve $\hat{\gamma}$ .







). (15) $x_{0}$ virtual turning point $v$ ( 1 $\vee\supset$ )
.
Non-ordered crossing point ,
. Fig. 2.1(2) .
2.2 - WKB
[T] $(NY)_{l}$ WKB
. , $l=2m$ ,
,
, $u=$ $(N3’)_{2m}$ , $u_{j}=\hat{u}_{j}+\triangle u_{j}$ $(NY)_{2m}$
, $\{\triangle u_{j}\}$ 1 9 .
$(\triangle NY)_{2m}$ , $C=C(t, \eta)$ :
$\frac{d}{dt}\triangle u=77^{C\triangle u},$ $C(t, \eta)=C_{0}(t)+\eta^{-1}C_{1}(t)+\cdots$ . (16)
$(NY)_{2}$ turning point Stokes curve , $(\triangle NY)_{2m}$
turning point Stokes curve .
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$A,$ $B,$ $C$ $\eta^{-1}$
.
top degree part $A_{0},$ $B_{0},$ $C_{0}$ ,
.
2.1.
$D_{A_{0}}$ , DB $\det(\lambda-A_{0}(x, t))=0,$ $\det(\mu-B_{0}(x, t))=0$
, $B_{0}(x, t)$ $\{\mu_{n}\}$ $D(x, t)= \prod_{1\leq n<n’\leq 2m+1}(\mu_{n}+\mu_{n’})$
. $D(x, t)$ $x$ $m$ , :
$D_{A\mathrm{o}}(x, t)=x^{-2m(2m+1)}D(x, t)^{2}D_{B_{0}}(x, t)$ (17)
, generic $D(x, t)$ (3) double turning point , $D_{B_{0}}(x, t)$
( (4) turning point) (3) simple turning point .
22.
$\lambda_{n}(x, t),$ $\mu_{n}(x, t)$ , $1- \mathrm{f}\mathrm{o}\mathrm{r}\ln\omega_{n}=\lambda_{n}dx+\mu_{n}dt$
closed,
$\frac{\partial}{\partial t}\lambda_{n}=\frac{\partial}{\partial x}\mu_{n}$ (18)
.
23,
godd $(\mu, t)=(\det(\mu-B_{0}(x, t))-\det(-\mu-B_{0}(x, t)))/2$ $B_{0}$ odd
degree part ,
$\det(\nu-C_{0}(t))=2^{2m+1}g_{\mathrm{o}\mathrm{d}\mathrm{d}}$( $\mu$ , t)|p \mbox{\boldmath $\nu$}/2 (19)
. , $z$ $m$ $f(z, t)$ $\det(\nu-C_{0}(t))=\nu f(\nu^{2}, t)$
.
$\cdot$
23 , $(NY)_{2m}$ turning point 2 .
1 $f(0, t)$ , 1 $f(z, t)$ $z$ .
1 turning point, 2 turning point $1_{\sqrt}\backslash$ . , $m=1$
turning point 1 . 2 turning point
, 1 turning point turning point .
1 turning point .
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24. ( $f\mathrm{T}$ , Theorem 2.1])
$t=t_{0}$ $(NY)_{2m}$ 1 turning point .
(i) $t=t_{0}$ , $(L)_{2m}$ double turning point $d(t)$ simple turning
point $s(t)$ . , $x=s(t)$ $A_{0}(\underline{\prime r}, t)$ $x=d(t)$
.
(ii) $\lambda_{+}$ \lambda - $x=s(t),$ $d(t)$ $\ovalbox{\tt\small REJECT}-$ $r_{tl}$ $A_{0}(t)$ , $\nu_{+}$ \mbox{\boldmath $\nu$}-
$C_{0}(t)$ $\nu_{+}(t_{0})=\nu_{-}(t_{0})=0,$ $\nu_{-}=-\nu_{+}$ . $(t_{0}$
)
$\oint_{d(t)}^{s(t)}(\lambda_{+}-\lambda_{-})dx=\frac{1}{2}\oint_{t_{0}}^{1}(\nu_{+}-\nu_{-})dt$ (20)
. , $t$ t=t $(NY)_{2m}$ Stokes curve t
double turning point $x=d(t)$ simple turning point $x=s(t)$
$(L)_{2m}$ Stokes curve .
2 turning point , .
3 Stokes geometry
$(L)_{2}$ Stokes geometry ,
simple turning point turning point Stokes curve
. [N] $[\mathrm{I}\{\mathrm{K}\mathrm{N}\mathrm{T}1][\mathrm{K}\mathrm{K}\mathrm{N}\mathrm{T}2]$ $P_{\mathrm{I}},$ $P_{\mathrm{I}\mathrm{I}}$ -hierarchy
. hierarchy Lax pair 2
, Stokes curve 1 .
“simple turning point turning point Stokes curve
” , ( 3 system) ,
. ,
quantized H\’enon map ,
([SI]).
, ,





(C): simple turning point $s$ 1 Stokes curve , turning point $a$
Stokes curve $\gamma$ , $s$ $\gamma$ .
$t=t_{C}$ $s$ $\gamma$ , $s$ 2
Stokes curve $\gamma$ configuration .
$\Rightarrow$
Figure 3,1.
2 Stokes curve $\gamma$ , 1 , $\gamma$
. (C) , $s$ $\gamma$ type 3
:
(i) ordered . ordered crossing point.
(ii) non-ordered . $s$ $\gamma$ type , non-
ordered crossing point.
(iii) disjoint . $s$ $\gamma$ type . 4
.
(iii) , $\gamma$ vector field $s$ ,
, . ,




[AKSST] . , Stokes curve
type Fig. 3.2(1) ,
. , $\lambda_{j}$ branch cut .
(1) $(1’)$ (2) ..(3)
$1<2$
Figure 32.
virtual turning point $\prime u$ new Stokes curve $\hat{\gamma}$ Fig. 3.2.(1 ’)
(cf. [AKKST]).
$s$ $\gamma$ , Fig. 3.2(2) configuration . $\gamma$ $\hat{\gamma}$ 3/2
([AKSST]).
configuration Fig. 3.2(3) ordinary turning
point $a$ Stokes curve $\gamma$ ,. virtual turning $\mathrm{l}\mathrm{J}\mathrm{o}\mathrm{i}\mathrm{n}\mathrm{t}$ $v$
$\hat{\gamma}$ . 1 new Stokes curve,
ordinary Stokes curve ordinary Stokes curve new Stokes
curve .
, Stokes curve $\gamma$ cut , type
. cut type $1<2$ , type $1<3$
. $\hat{\gamma}$ . , configuration
, 2 type $1<2$ , type $1<3$
, ( ) configuration
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. , 2 , 2
new Stokes curve virtual turning point (generic )
([AKKST]).
Remark. 2 $s$ cut , .
$s$ cut , type Fig. 3.3 . ,








non-ordered ) type Fig. 3.4(1) .
new Stokes curve Fig. 3.4( 1) ,
.
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(1) $(1’)$ (3) $(3’)$ $(2’)$
$1<3$
Figure 34.
, configuration Fig. 3.4(3) ([AKKST]). (i)
, ordinary Stokes curve new Stokes curve
, type $1<3$ , type $1<2$ .
, 2 type $1<3$ Stokes curve
. , $[\mathrm{A}\mathrm{K}\mathrm{T}2][\mathrm{A}\mathrm{K}\mathrm{o}\mathrm{T}]$ $\equiv\overline{\mathrm{Q}}$ ,
$\gamma$ $c_{2}$ (Stokes )
(Fig. $3.4(3^{l})$ ) . $s$ $\gamma$ (Fig. $3.4(2’)$ ).
3.1.
3 , 3 .
Fig. 3.5 type $1<2,2<3,3<2$ Stokes curve type $1<3$
new Stokes curv$\prime \mathrm{e}$ . , Stolces curve type
(turning point O) Stokes Fig 35
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.





$I\{_{13}$ $=$ $(\begin{array}{lll}1 \kappa 1 1\end{array})$ ,
$I\mathrm{f}_{32}$ $=$ $(\begin{array}{lll}1 1 i 1\end{array})$ ,
$\overline{I}\mathrm{f}_{12}$ $=$ $(\begin{array}{lll}1 \overline{\beta} \mathrm{l} 1\end{array})$
Figure 3.5.
, WKB $=(\psi_{1}, \psi_{2}, \psi_{3})$ Borel type $(j<k)((j, k)=$
$(2,3),$ $(3,2),$ $(1,3))$ Stokes curve
$\Rightarrow\Psi I\mathrm{f}_{jk}$
, type $(1<2)$ Stokes curve $c_{2}$ $\Rightarrow$
$\Psi K_{12}$ , $c_{2}$ $\Psi\Rightarrow\Psi\tilde{I}\mathrm{f}_{12}$ , . , $s$
Stol es curve Stokes $\Psi$ , [AKT2]
, type $j<k,$ $k\leq l,$ $j<l$ Stokes curve , $\mathrm{t}\}^{\gamma}\mathrm{p}\mathrm{e}j$ , $k<t$
Stokes curve Stokes .
$\overline{\beta}=0$ , $\gamma$ $c_{2}$ Stokes .
. $c_{1}$ $\grave{\grave{\mathrm{Y}}}$ 1 $I\mathrm{f}_{12}I\mathrm{f}_{23}^{-1}=I\mathrm{f}_{23}^{-1}I\mathrm{f}_{12}I\iota_{13}^{\nearrow}$
$I\{_{13}’=I\mathrm{f}_{12}^{-1}I\mathrm{f}_{23}I\mathrm{f}_{12}IC_{23}^{-1}$ , $\kappa=-\mathrm{i}\beta$ . $c_{2}$
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$\overline{I}\mathrm{f}_{12}=I\mathrm{f}_{13}^{-1}I\mathrm{f}_{32}I\mathrm{f}_{12}I\mathrm{f}_{13}I\mathrm{f}_{32}^{-1}$ , $I\mathrm{f}_{32}I\mathrm{f}_{12}I\mathrm{f}_{13}I\mathrm{f}_{32}^{-1}=K_{13}$
, 1 12 $=I$ $\overline{\beta}=0$ .
3.1.
Fig. 36 $(NY)_{2}$ $a_{0}’=1-0.4\mathrm{i},$ $\alpha_{1}=0.4-0.7\mathrm{i}$ , $t_{1}=$
$-0.86+1.285i(\hat{u}_{0,0}=-\mathrm{O}.6723-0.1426\mathrm{i},\hat{u}_{1,0}=0.5574+0.2782\mathrm{i})$ $t_{2}=$
$-0.\mathrm{S}637+1.281i$ $t_{3}=-0.87+1.275\mathrm{i}$ , $(L)_{2}$ Stokes
. $t_{1}$ (Fig. 3.6(1)) $t_{2}$ (Fig. 3.6(2)) or-
dered , $t_{2}$ $t_{3}$ (Fig. 3.6(3)) non-ordered





4 $(NY)_{2}$ Stokes curve
, $m=1$ , $(NY)_{2}$ $(L)_{2}$ Stokes
geometry . $(L)_{2}$ 2 simple turning points 1 dou-
ble turning point .
, $(NY)_{2}$ turning point $\tau=-1.6276-0$ $.0986\mathrm{i}$ Stokes
curve $\Gamma$ $t_{1}$ (Fig. 4.1(0)) $(L)_{2}$ Stokes geometry Fig. 4.1(1)
, 24 , double turning point $d$ simple
turning point $s_{1}$ Stokes curve , , Stokes curve
turning point $t_{3}$ , Fig. 4.1(2) .
3 Stokes curve $\gamma_{d},$ $\gamma_{1},$ $\gamma_{2}$ 1 configu-
ration , 2 (ordinary) turning point ,
24 .
, , , Fig. 4.1(2)
configuration ?
, , $(NY)_{2}$ $a_{0}’=1+0.6i$ ,
$\alpha_{1}^{l}=0.2-\mathrm{O}.1\mathrm{i}$ . $(NY)_{2}$






, Stokes curve type specify
. Fig. 4.1.1 Stokes curve $\gamma_{0}$ $d$
Stokes curve $s_{1}$ Stokes curve , tyPe
, .
, $(NY)_{2}$ Stokes curve
, Stokes curve
. Fig. $4.2(1_{\pm}),$ $\cdots,$ $(3_{\pm})$ Fig. 4.2(0)
$t_{1\pm},$ $\cdots$ , $t_{3\pm}$ $(L)_{2}$ Stokes curve
. , , virtual turning
point new Stokes curve
Stokes curve
, .
Figure 4.2(0) $(t-1\supset \mathrm{l}\mathrm{a}\mathrm{n}\mathrm{e})$




















( $x-s_{j}>0$ $(x. -s_{j})^{1/2}>0$
$(j=1_{\}}2))$ . $t$ , cut ,
. , $d$ $s_{1}$ Stokes curve cut




Fig. 4.2 , Fig. $4.3.(1_{\pm}),$ $\cdots,$ $(3_{\pm})$
virtual turning point new Stokes curve ,
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F $X_{-}^{1}$ t,’‘fl\mbox{\boldmath $\delta$}A . , $t_{1+}arrow t_{2+}arrow t_{3+}$
, ( $/\rfloor\backslash$ ) ordered 2
. $t_{l-}arrow t_{\mathit{2}-}arrow t_{3-}$ .
, Fig $4.3(1_{+})$ Fig $4.3(1_{-})$ $v_{3}$ ( \beta Jn+T.\pi )



























“ ” Fig. 4.1(1) $(2)$ , Fig. 4.4(1)(3) virtual
turning point ( new Stokes curve) .
$\gamma_{0}$ 2 Stokes curve , 3 2






, Stokes curve 2 , 2
1 , 2 ,
$t$ $t_{1}$ $t_{3}$ $(NY)_{2}$ Stokes curve , $t_{2}$
$s_{2}$ $\gamma_{0}$ , (Fig. 4.4(2)). $t_{1\pm}$ $t_{3\pm}$
2 , Stokes curve 7
$t_{2}$ .
, Fig. 4.4(3) $d$ $v_{1}$ $s_{1}$ $v_{2}$ ,
. , (simple double ) ordinary turning
point ordinary turning point virtual turn-
ing point Stokes curve , Stokes geometry
. , Fig. 4.4(1) $v_{1}$ $v_{2}$
. Stokes curve , \S 6
51
.
Ordinary turning point virtual turning point, ordinary Stokes curve new
Stokes curve , turning point
, , $t_{2}$ Stokes curve configuration
. virtual turning point new Stokes curve
, .
5 $(NY)_{4}\ (L)_{4}$
, $?n=2$ . $(L)_{4}$ simple
turning point 4\not\in , double turning point 2 .
, $(NY)_{4}$ $\alpha_{0}=1-0.35i,$ $a_{1}’=0.45-0.7\mathrm{i},$ $\alpha_{2}=-0.5-0.2\mathrm{i},$ $\alpha_{3}=$
$-1.05+0.25\mathrm{i}$ .
Fig. 5.1 $(NY)_{4}$ turning point $\tau=-2.4873-$ $1.0085\mathrm{i}$ Stokes curve
$t=t_{1}=-2.9171-0.7313\mathrm{i}(\hat{u}_{0,0}=-0.6561-0.0149\mathrm{i},\hat{u}_{1,0}=0.0959-$
$0.9711i,\hat{u}_{2,0}=0.3069-0.1701\mathrm{i},\hat{u}_{3,0}=-0.4708+0$ $.3290i,\hat{u}_{4,0}=-2.1930+0$ $.0958\mathrm{i})$
$(L)_{4}$ Stokes curve .
new Stokes curve virtual turning point $1_{\sqrt}\mathrm{a}$ .
, \S 4 , 3 Stokes curve 1
configuration (Fig. $5.1’$ ). $t$ $\tau$ $t_{1}$





Figure 5.1’. Figure 52. (t-plane)
$(L)_{2}$ , $t$ $(NY)_{4}$ Stokes curve
, $t_{1}$ .




Figure $5.1^{\prime l}$ . Figure $5.3’$ .
Fig. $5.1^{JJ}$ Fig. $5.3^{l}$ , $t_{1}$ $t_{2}$ , simple turning
point $s_{3}$ $s_{1}$ ( $s_{1}$ $v_{1}$ ) Stokes curve , $s_{1}$
Stokes curve $v_{5}$ , $v_{1}$ Stokes curve $v_{4}$ $d^{l}\iota$
.
$\tau$ $t_{1}$
, $\tau$ Stokes curve Stokes geometry
. 2 virtual turning point new Stokes
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curve . 4 ordinary tur -
$\mathrm{i}\mathrm{n}\mathrm{g}$ point , ordinary turning point ir 3 $(L)_{2}$
. new Stokes curve ,
, ,
$,.$
4$,\succ_{\grave{\mathrm{c}}_{\backslash }}$. . configuration
, virtual turning point new Stokes curves
.
, virtual turning point $v_{1}$ \S 4 double turning point $d$
. WKB virtual
turning point turning point
(cf. [AKSST, Assertion $\mathrm{A}]$ ).
, Stokes curve , $s_{3}$
Stokes curve \S 4 , configuration
. ( Stokes curve





Fig. 6.1 , \S 4 ( $t$
\S 4 ), \S 5 virtual turning point
, turning point $a,$ $b$
.
2 turning point $a,$ $b$ Stokes curve $\gamma_{0}$ , simple
turning point $s_{2}$ 2 Stokes curve . $s_{2}$
$\gamma$ , $s_{2}$ Stokes curve $a,$ $b$ Stokes
curve ordered crossing point .
cut , type
. $t_{1}$ , $s_{2}$ cut .
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$(1_{+})$ $(1_{-})$


























$\int_{v_{2}}^{c_{2}}(\lambda_{1}-\lambda_{3})dx$ $=$ $l^{c_{2}}( \lambda_{1}-\lambda_{2})dx+\oint_{s_{2}}^{\mathrm{c}_{2}}(\lambda_{2}-\lambda_{3})dx$
( turning point $\sigma_{2\mathrm{f}\mathrm{f}\mathrm{l}}$ Stokes curve . ),
$\oint_{b}^{v_{1}}\lambda_{1}dx$ $=$ $\int_{b}^{s_{2}}\lambda_{2}dx+\oint_{s_{2}}^{v_{1}}\lambda_{3}dx$ , (23)
$\int_{a}^{v_{2}}\lambda_{1}dx$ $=$ $l^{s_{2}} \lambda_{2}dx+\oint_{s_{2}}^{v_{2}}\lambda_{3}dx$. (24)
2 $=$ .

















, $s_{2}$ type $(2,3)$ simple turning point $\lambda_{3}$ -
$\lambda_{2}=(x-s_{2})^{1/2}$ $\cross$ ( ) , cut
$I_{s_{2}}^{v_{3-}}(\lambda_{2}-\lambda_{3})dx$ . , $t$ $\text{ }\ovalbox{\tt\small REJECT}_{\mathrm{f}}^{\mathrm{D}}$ Stokes curv$r\mathrm{e}$
$v_{3\pm}$ $s_{2}$ Stokes curve ,
$\int_{s_{2}}^{x}(\lambda_{3}-\lambda_{2})dx$ $s_{2}$ Stokes curve $\text{ }\sqrt \mathscr{E}\llcorner$ $\not\in\backslash \backslash --n_{\mathrm{Q}}^{\mathrm{f}}\overline{\overline{\mathrm{p}}}$
, $v_{3+}$ v3- , .
(ii) x cut plane
$J(x_{0}):= \int_{a}^{x_{0}}(\lambda_{1}-\lambda_{2})dx+l^{x0}(\lambda_{3}-\lambda_{1})dx+\oint_{s_{2}}^{x\mathrm{o}}(\lambda_{2}-\lambda_{3})dx$
, x . $\gamma_{i}$ $\gamma_{j}(i, j=0,1,2)$ $c_{ij}$ ,
(15) $J(c_{12}),$ $J(c_{02}),$ $J(c_{01})$ (22) , ,
.
$J(c_{01})$ $=$ $l^{c\mathrm{r}\mathit{1}1}( \lambda_{1}-\lambda_{2})dx+\oint_{b}^{c_{01}}(\lambda_{3}-\lambda_{1})dx+f_{s_{2}}^{c_{01}}(\lambda_{2}-\lambda_{3})dx$
$=$ $\int_{v3}^{c_{01}}(\lambda_{3}-\lambda_{2})dx+\oint_{s_{2}}^{c_{01}}(\lambda_{2}-\lambda_{3})dx$
$=$ $\int_{s_{2}}^{v_{3}}\cdot$
. (\lambda 2--\lambda 3)d
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. .
, $a,$ $b$ ordinary turning point $d,$ $s_{1}$ , $s_{2}$ 24




, $\nu_{\pm}$ branch Stokes curve $\Gamma$ $I(t)>0$ .
6.1 :
62.
(i) $t_{1}$ , (21) $I(t)$ . , $t$ $\Gamma$
, 2 virtual turning point $v_{\underline{1}}$ $v_{2}$ , simple turning point $s_{3}$ virtual
turning point $v_{3}$ $(L)_{2}$ Stokes curve ,
(ii) $t_{3}$ , (22) $I(t)$ . , $t$ $\Gamma$
. $d$ $v_{1},$ $s_{1}$ $v_{2;}$ S3 $v_{3}$ $(L)_{2}$ Stol es curve .
. (i) 6.1 (25) .
(ii) $s_{2}(t)$ $v_{3}(t)$ $t$ , $t_{1}$
$t_{3}$ .
\S 5 , ,
.
Rernark. $I(t)$ (ordinary or virtual) lurning point (




$s_{1}$ S2 cut , $\int_{d}^{x}(\lambda_{1}-\lambda_{2})dx=0$ , $d$
$s_{1}$ .
$5\theta$
, $(L)_{2}$ $(L)_{4}$ , 3 Stokes curve 1
configuration . order relation
, 3 1 , 1 Stokes curve 2 Stokes
curv$\prime \mathrm{e}$ virtual turning point , “2
turning point Stokes curve ” , (
Stokes curve ) “Stokes geometry ” 1
. (ordinary or virtual) turning point Stokes
curve ( $\mathrm{v}^{\gamma}\mathrm{i}\mathrm{r}\mathrm{t}\mathrm{u}\mathrm{a}1$ turning point
), , configuration l
(Lax pair) , $I(t)$ Painleve Stokes geom-
etry 1 . [S]
$(NY)_{4}$ new Stokes curve , $1_{\mathit{1}}\tau$ ,
, virtual turning point ordinary turning point
, turning point Stokes geometry
. virtual




$(L)_{2}$ $(L)_{4}$ Stokes geometry ,
$\mathrm{t}$ ‘Stokes
geometry ” . , virtual tumning point
new Stokes curve ,
turning point Stokes curve ,




1. $\mathrm{S}\dot{\mathrm{t}}$okes curv$\prime \mathrm{e}$ , $(L)_{2m}$ virtual




2. $(NY)_{4}$ , , $t$-plane new
Stokes curve , $(L)_{4}$ Stokes geometry
(cf. [N][KKNTI] [KKNT2])
3. $(L)_{2m}$ new Stokes curve Stokes , Stokes geometry
, , $(NY)_{2m}$ Siokes
. 2. [S] .
A Riemann
$(NY)_{2m}$ , top term \^u (9)
$t$ , (generic ) 1 turning point .
\^u Riemann $\mathcal{R}$ .
$\mathcal{R}=$ { $(t,$ $u)\in \mathbb{C}\mathrm{x}\mathbb{C}^{2m+1}$ ; 1 (u) $=0(j=0,1,$ $\cdots,$ $2m),$ $u_{0}+\cdots+u_{2m}=t$} . (27)
Lax pair $\mathcal{R}$
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